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(54) ACTIVE MATRIX TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a display device, in which no 
dispersion of luminance gradation exists over the entire surface of a 
display panel, by providing a means to stop the light emitting of light- 
emitting elements after a prescribed light emitting period has elapsed for 
every subfield. 

SOLUTION: A controller 26 controls a light-emitting control driver 31 to 
supply control signals to make a switching circuit conductive and to 
make organic electroluminescence(EL) elements of the pixels having the 
data indicating light-emitting emit light. Moreover the controller 26 
supplies a signal, which instructs stopping of light-emitting of the 
organic EL elements of the driver 31 when a beforehand determined light 
emitting interval time elapses for a first subfield. The driver, 31 supplies 
control signals to stop light-emitting of the organic EL elements to ail 
the switching circuits of a first row and the elements comes to be in 
non-light emitting state. Then, the controller 26 repeats similar 
operations for the case of a first subfield, and corresponding light 
emitting is conducted from the first subfield to the eighth subfield. 
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JP 2001-042822 English Translation 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a active-matrix mold indicating equipment 
and the indicating equipment which used the active-matrix mold luminescence panel which 
has light emitting devices, such as an organic electroluminescence element, especiallv 
[0002] 

[Description of the Prior Art] An organic electroluminescence element (an organic EL device 
is called hereafter) can control the luminescence brightness by the current which flows a light 
emitting device, and development of the matrix mold display using the luminescence panel 
constituted by arranging such a light emitting device in the shape of a matrix is furthered 
widely. As a luminescence panel using this organic EL device, there are a passive-matrix 
mold luminescence panel which has only arranged the organic EL device in the shape of a 
matrix, and a active-matrix mold luminescence panel which added the driver element which 
becomes each of the organic EL device which has arranged in the shape of a matrix from a 
transistor. Compared with a passive-matrix mold luminescence panel, a active-matrix mold 
luminescence panel is a low power, and has an advantage, like there are few cross talks 
between pixels, and fits the big screen display and the high definition display especially. 
[0003] Drawing 1 shows one example of the circuitry corresponding to one pixel 1 0 of the 
conventional active-matrix mold luminescence panel. This circuitry is indicated by JP,8- 
241057,A, In drawing 1 . the gate G of FET (Field Effect Transistor) 1 1 (transistor for address 
selections) is connected to the address scan electrode line (address line) by which an address 
signal IS supplied, and the source S of FETl 1 is connected to the data electrode line (data 
line) by which a data signal is supplied. It connects with the gate G of FET 12 (transistor for a 
drive), and the drain D of FETl 1 is grounded through the capacitor 13. The source S of 
FET 12 is grounded, it connects with the cathode of an organic EL device 15, and Drain D is 
connected to the power source through the anode plate of an organic EL device 15. If the 
luminescence control action of this circuit is described, if ON state voltage is supplied to the 
gate G of FETl 1 in drawing 1 , FETl 1 will pass first the current corresponding to the 
electrical potential difference of the data supplied to Source S from Source S to Drain D 
FETl 1 becomes that the gate G of FETl 1 is OFF state voltage with the so-called cut-off, and 
the drain D of FETl 1 will be in an opening condition. Therefore, the gate G of FETl 1 is' 
charged at the period of ON state voltage, the electrical potential difference of Source S is 
charged by the capacitor 13, the electrical potential difference is supplied to the gate G of 
FET12, to FET12, the current based on the gate voltage and source electrical potential 
difference flows from Drain D to Source S through an organic EL device 15, and an organic 
EL device 15 is made to emit light. Moreover, if the gate G of FETl 1 becomes OFF state 
voltage, FETl 1 will be in an opening condition, the electrical potential difference of Gate G 
will be held with the charge accumulated in the capacitor 13, FET12 will maintain a drive 
current till the next scan, and luminescence of an organic EL device 15 will also be 
maintained. In addition, since a gate input capacitance exists between the gate G of FET12, 
and Source S, even if it does not form a capacitor 13, the same actuation as the above is 
possible. 

[0004] The circuit corresponding to 1 pixel of the display panel which performs 
luminescence control by active-matrix drive is constituted in this way, and when the organic 
EL device 15 of the pixel concerned drives, luminescence of the pixel concerned is 
maintained. Control of the brightness gradation of each pixel of the above-mentioned active- 
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matnx mold luminescence panel was performed by carrying out amplitude modulation of the 
electncal ix)t«ritial difference concerning the gate G of FET12. That is, since the source-drain 
current of FET12 changes with the electrical potential differences concerning Gate G the 
amount of drive currents which flows to an organic EL device 15 can be adjusted by ' 
adjusting the magnitude of the electrical potential difference impressed to Gate G according 
to the input video signal supplied. Therefore, the instant brightness of an organic EL device 
[000?f ^^^^ adjusting the amount of drive currents of an organic EL device 15. 

[Problem(s) to be Solved by the Invention] However, since the relation between the 
electncal-potential-difference value applied to the gate of Drive FET in the display which 
performs a brightness gradation display by amplitude modulation which was mentioned 
above, and the current value which flows between a source-drain, i.e., the current-voUase 
characteristic of Drive FET. was nonlinear, dispersion arose in brightness gradation by 
property dispersion during the drive FET within a display-panel side, and there was a 
""^^'^ °^ multi-tone display with a high precision was difficult. 

offer the display of the active-matnx mold in which the highly precise multi-tone display 
i^pSssSle "^'^ ^""^ * ^""^^ ^""^ dispersion in brightness jactation 

[0007] 

[Means for Solving the Problem] The light emitting device by which the indicating 
equipment by this mvention has been arranged in the shape of a matrix, and the holding 
circuit which accumulates a data signal current and is held. It is a display using the 
lumm^cence panel of the active-matrix mold containing the driver element which drives 
each of a light emitting device according to the held this electrical potential difference A 
setting means to set up two or more subfield periods within the unit frame period 

r'"^ *r t^ing of input image data. A display-control means to 

scan each line of a lummescence panel sequentially for every above-mentioned subfield 
penod. and to make a light emitting device emit light according to two or more above- 

Snl';!?fTr* ""^^^ *^ ^^^^ P*"°^ ^^'''^ * period which the scan of all 

^erioH?,? lu^nescence panel takes to a luminescence control means to each of a subfield 
^TuZ Z-u" 7 ^.P'-edetennined luminescence period When each luminescence period 
of a light emit mg device reaches at a predetermined luminescence period, it is charactoized 
emSi^Ve*^^""^^ "^^""^ luminciscence of a S 

fJ!J.?!?JIi- ^''^e-mentioned luminescence means for stopping makes luminescence of a 
iWntZ M ^""^ ^''^^ ""^ luminescence panel as other descriptions of this 

inventwn. Morcov^ the above-mentioned luminescence means for stopping h^ the 

Z^^ST? '"T^'' ''^^ ^^^^ «'«™en^ «'^<^o-dSg to the output of a 

tmier and a timer as other descnptions of this invention. Furthermore, the above-mentioned 

!^lf^ f^T ^*'^"Pti°» Z^^^ invention, the above-mentioned switching circuit is 
connected to juxtaposition m the holding circuit. Moreover, the above-mentioSed switchina 
c^mt IS connected to the light emitting device as other descriptions of tlSs invS^n^S 

[0010] 

[Embodiment of the Invention] The example of this invention is explained to a detail 

luS^ntln J^'^'^T*;.^ "^r- explained below, the same reference mark is 
substantially given to the equivalent part. Drawing 2 shows roughly the configuration of the 
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organic electroluminescence display 20 using the active-matrix mold luminescence panel 
which is the 1st example of this invention. 

[001 1] In drawing 2 , the analog-to-digital (A/D) transducer 21 is changed into digital video- 
signal data in response to an analog video-signal input. The digital video signal acquired by 
conversion is supplied to a frame memory 24 from A/D converter 21, and the digital video- 
signal data of an one-frame unit are once memorized by the frame memory 24. On the other 
hand, the display and control section (a controller is called hereafter) 26 which controls each 
part in the organic electroluminescence display 20 By two or more subfields (below, the case 
of eight subfields is explained to an example) which make a parameter luminescence time 
amount which is different from each other By controlling the digital video-signal data 
memorized by the above-mentioned frame memory 24 using the train address counter 2 and 
the line address counter 23 It changes into the gradation indicative data of plurality (here 
eight pieces), and a multiplexer 25 is supplied one by one with luminescence and 
nonluminescent data corresponding to the address of the pixel of the luminescence panel 30 
respectively. ' 

[0012] Moreover, a controller 26 is controlled to make the string data corresponding to each 
subfield hold to the data latch circuit which the train driver 28 has in orxler of the array of a 
pixel one by one from the 1st line out of luminescence and nonluminescent data suppUed to 
the multiplexer 25. While a controller 26 supplies the string data for every subfield in which 
sequential maintenance was carried out by the data latch circuit to the luminescence panel 30 
per one line, it is made to emit light to coincidence in the pixel train which the line which 
corresponds by the line driver 27 has. moreover, the controller 26 - a time check -- it has 
equipment (timer) inside (not shown), the luminescence control driver 31 is controlled, and 
the luminescence period of each pixel is controlled for every subfield. This actuation is the 
data unit of one frame, and is performed about each string data fixjm the 1st subfield to the 
8th subfield (here, carried out 8 times). To each of each subfield supplied, luminescence 
control only of the predetermined luminescence period mentioned later is carried out and 
each pixel of the lummescence panel 30 can perform the luminescence display for one frame 
by multi-tone display. 

[0013] In addition, as shown in drawing 3 , it sets to this example. The one-frame period in 
the above-mentioned input video signal is divided into eight subfields. phase contrast of the 
brightness within each subfield period - respectively - 1/2, 1/4, 1/8, 1/16, 1/32, 1/64 and 
1/256 0 That is, it is set up so that it may become the 1st subfield - the 8th subfield at order 
and 256 kinds of brightness gradation displays (namely, subfield 2n display by the approach 
r^^^""^ gradation method) can be made with the alternative combination of those subfields 
[0014] The orgamc electroluminescence indicating equipment in this invention is constituted 
in this way, and can perform the luminescence display of a frame unit by multi-tone display 
to the analog video signal inputted by repeating the luminescence control by the address scan 
of the whole screen of a luminescence panel for every subfield. Drawing 4 shows the 
circuitry corresponding to 1 pixel of the active-matrix mold luminescence panel which is the 
1st example of this invention. That this example differs from the circuitry of the conventional 
technique shown m drawing 1 is the point that the switching circuit 32 which controls the 
flow of FET12 for a drive and controls nonluminescent [ of an organic EL device 1 5 / 
lummescence and nonluminescent (luminescence halt) ] is formed between the node of the 
source S of FETl 1 for address selections, and a capacitor 13, and the gate G of FET12 for a 
dnve. The switching circuit 32 has two FET 33 and 34 which switches according to the 
luminescence control signal from the luminescence control driver 31 mentioned later In the 
switching circuit 32, FET33 is connected between the node of the source S of FETl 1 and a 
capacitor 1 3, and the gate G of FET12, and FET34 is connected between the gate G of FET12 
and a gland (GND). Therefore, when FET33 flows and FET34 is un-flowing, a switching ' 
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circuit 32 performs (ON) luminescence control which makes an organic EL device 15 emit 
light, and when [ that ] reverse, it performs luminescence control which makes luminescence 
of an organic EL device 15 stop (OFF). 

[0015] It explains to a detail, referring to the timing diagram shown in drawing 5 and drawing 
6 about the luminescence control action which a controller 26 controls luminescence and the 
nonluminescent one of the luminescence panel 30 below based on the digital video-signal 
data memorized by the frame memory 24, and realizes a multi-tone display below. First, a 
controller 26 will write the digital video-signal data for one frame in a frame memory 24, if 
digital video-signal data are supplied to a frame memory 24. Next, a controller 26 issues the 
command of the purport which outputs the data of the 1st subfield (SFl) to a multiplexer 25. 
Next, a controller 26 issues the conunand of the purport which specifies the 1st train to the 
train address counter 22 while issuing the command of the purport which specifies the 1st 
line to the line address counter 23. 

[0016] The digital video-signal data for one frame of the specified address (the 1st line, the 
1st train) are changed into eight gradation indicative datas corresponding to each subfield by 
this, and a multiplexer 25 is supplied one by one as data containing luminescence and 
nonluminescent data corresponding to the address of the pixel of the luminescence panel 30. 
A controller 26 outputs the data of the 1st subfield to the train driver 28 out of the data of the 
address (the 1st line, the 1st train) which was supplied to the multiplexer 25 and by which 
assignment was carried out [ above-mentioned ]. In the train driver 28, this data is held by the 
data latch circuit (not shown) prepared in the train driver 28. 

[0017] Next, a controller 26 issues the command which updates one train to the train address 
counter 22. That is, the command of the purport which specifies the 2nd train to the train 
address counter 22 is issued. The same actuation as the case where the address (the 1st line, 
the 2nd train) was specified by this, and the address (the 1 st line, the 1 st train) described 
previously is specified is repeated. Thus, a controller 26 is made to hold by repeating the 
above-mentioned actuation one by one to each train of the 1st line to the data latch circuit in 
which the train driver 28 has data of all the trains of the 1st line. 

[0018] After all the string data of the 1st line are latched, a controller 26 writes each of string 
data of the 1st line in the pixel of each corresponding train at drawing 5 so that it may be 
shown. That is, you make it flow through FETl 1 for address selections corresponding to each 
pixel. Can come, simultaneously the control signal which a controller 26 controls [ control 
signal ] the luminescence control driver 31, and makes it flow through a switching circuit 32 
(luminescence control ON) is made to supply, and the organic EL device of the pixel which 
has data in which luminescence is shovm is made to emit light. In addition, a controller 26 
supplies the signal which directs a halt of luminescence of the above-mentioned organic EL 
device to the luminescence control driver 31, when the predetermined luminescence period 
(TLl) beforehand decided to the 1st subfield passes fiirther. The luminescence control driver 
31 supplies the control signal (luminescence control OFF) which makes luminescence of an 
organic EL device stop to all the switching circuits 32 of the 1st line, and an organic EL 
device serves as nonluminescent. 

[0019] A controller 26 issues the command of the purport which specifies the train address 
counter 22 as the 1st train while issuing the command of the purport which specifies the line 
address counter 23 as the 2nd line as a step after all the string data of the 1st line were latched. 
Like the above-mentioned actuation in the 1st line, control is performed so that the data latch 
of all string data of the 2nd line may be performed. Luminescence control action of the pixel 
of each train of the 2nd Une is performed like the case of the 1st above-mentioned line after 
the 2nd-line latch of all string data. 

[0020] By covering all lines (namely, 1st line - the m-th line), and performing such actuation 
a controller 26 can make the data of the 1st subfield able to respond, and can perform 
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lummescence control of all the pixels of the luminescence panel 30. Next, a controller 26 
emite the command of the purport which outputs the data of the 2nd subfield to a multiplexer 
25. Hereafter, a controller 26 repeats the same actuation as the case of the 1st subfield 
rnno?I'2.'"'^''i°."^'^' luminescence corresponding to the data of the 2nd subfield is made. 
10021] Thus, although luminescence which corresponded even to the 8th subfield fi^om the 
1st subfield IS made, smce it has a means to make luminescence of a light emitting device 
stop, as a descnption in this invention after a predetermined luminescence period passes for 
every subfield, it is possible to assign the luminescence period of arbitration shorter than an 
address period (TA) to a subfield. That is, that a luminescence period shorter than an address 
period cannot be assigned to a subfield when it does not have a luminescence means for 
stopping cannot stop luminescence of the pixel which was emitting light until luminescence 

u2°r}T'"®^'^^"*^ ^ P'"®' updated by initiation of the address period of the next 
subfield, but the next subfield is because it cannot start until the address period which is a 
penod which the scan of all lines takes expires. 

[0022] Drawing 5 shows the case where luminescence of each Rhine is controlled by the 
luminescence penod shorter than an address period (TA) to the k-th subfield (l<=k<=8) 
Luniinescence control of each line is carried out in the predetermined luminescence period 
(TLk) set up to this subfield by the control same with having mentioned [ which is depended 
on a controller 26 ] above. For example, when displaying one frame by 60Hz. one fi^e is 
about 16.7 mses (ms). The case where a luminescence period [ in / for an address period / the 
1st subfield (1/2) ] IS set up with 1/2 or less value of an one-frame period, for example 5ms 
here^ respectively for 0.84ms (40%xl/8 of an one-fi^e period) is explained to an exalnple ' 
At this time, the luminescence period in the subfield after the 2nd subfield is set to 1/21 of the 

luminescence p^od of the 1st subfield, 1/22, 1/23 2.5ms that is 1/27, 1.25ms. 0.625ms 

■ K^IJ^ i u' ^ff^^Z^^y- Therefore, in this case, although the luminescence period in 
tfie subfield after the 4th subfield (the 4th - the 8tfi subfield) is shorter than an address perioi 

subfield " " ^ ^ '"^^ ^"""^ ^ '^^^"^^ luminescence period to each 

described above, when the display conttol from the 1st subfield to the 8th 
subfield IS completed, the display of one frame is completed. Then, a controller 26 rewrites 
ttie data memorized by the frame memory 24 to the data corresponding to the following 
frame, and performs the display control of the following frame. Therefore, since 
i^XnTrh " Kr"*!^"^^!f luminescence period of arbitration shorter than an address 

penod to each subfield with the luminescence halt contiol mentioned above according to thir 
invention, an extensive gradation display is possible «^ramg lo iras 

lum^^iSS?^ shows the circuitiy conesponding to 1 pixel of the active-matrix mold 
luminescence panel which is the 2nd example of this invention. That this example differs 
^nn.^t!if ^K^*' of having FET35 by which the switching circiit 32 was 

AeTSS W^tStiT ?i,^'^'^'*'^'''^°"- ° °f PET35 is comiected at 

tihe source S of FETl 1 and tiie node of a capacitor 13. and Source S is grounded in the gland 
Therefore, it is stopped by luminescence of an organic EL device 15 when FET35 flows 
accordmg to the conteol signal supplied to Gate G. en i nows 

wWch *r u"*'"'*^ corresponding to 1 pixel of the luminescence panel 

which is the 3rd example of this invention. That this example differs from the above- 
m^itioned example is the point of having FET36 by which the switching circuit 32 was 

D^%T3T^^:":':T':\i^ "^^^^ ^'^^ ° ^^^'^^^ at d^e seSal. TTiat is, the drain 
D Of FET36 IS connected at the source S of FETl 1, and the node of a capacitor 13 and 
Source S is connected to the gate G of FET12. Therefore, it is stopped by luminescence of an 
g5^'. "^"^^^ " un-flowing according to the'^Sjntro'! s^li^JSed to 
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[0026] Drawing 9 thru/or 1 1 show the circuitry corresponding to 1 pixel of the luminescence 
panel which are other examples of this invention, respectively. That each example differs 
from the above-mentioned example is the point of having FET37 by which the switching 
circuit 32 was connected with the organic EL device 15 at the serial. That is. it is stopped by 
lummescence of an organic EL device 15 when FET37 is un-flowing according to the control 
signal supplied to the gate G of FET37. 

[0027] As described above, since luminescence is controllable by the luminescence period of 
arbitration shorter than an address period to each subfield, an extensive gradation display is 
realizable according to this invention with the luminescence halt control mentioned above. In 
addition, each numeric value shown in the above-mentioned example is an example, and may 
be changed suitably. Moreover, various kinds of switching circuits etc. can be combined 
suitably, and can be used. 
[0028] 

[Effect of the Invention] Since the luminescence period in each subfield is controllable to 
arbitration clearly from having described above according to this invention, the display of the 
active-matrix mold in which the highly precise multi-tone display which continues all over a 
display panel and does not have dispersion in brightness gradation is possible is realizable. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of the circuitry corresponding to one pixel of the conventional 
active-matrix mold luminescence panel showing one example roughly. 
[Drawing 2] It is drawing showing roughly the configuration of the organic 
electroluminescence display using the active-matrix mold luminescence panel which is the 
example of this invention. 

[Drawing 3] It is drawing showing the one-frame period, subfield period, and address period 
of a digital video signal. 

[Drawing 4] It is drawing showing the circuitry corresponding to 1 pixel of the active-matrix 
mold luminescence panel which is the 1st example of this invention. 

[Drawing 5] A controller is the timing diagram which shows the timing of the luminescence 
control performed for every subfield. 

[Drawing 6] A controller is the timing diagram which shows the control timing which 
controls lummescence by the luminescence period shorter than an address period. 
[Drawing 7] It is drawing showing the circuitry corresponding to 1 pixel of the active-matrix 
mold luminescence panel which is the 2nd example of this invention. 

[Drawing 8] It is drawing showing the circuitry corresponding to 1 pixel of the luminescence 
panel which is the 3rd example of this invention. 

[Drawing 9] It is drawing showing the circuitry corresponding to 1 pixel of the luminescence 
panel which are other examples of this invention. 

[Drawing 10] It is drawing showing the circuitry corresponding to 1 pixel of the 

luminescence panel which are other examples of this invention. 

[Drawing 11] It is drawing showing the circuitry corresponding to 1 pixel of the 

luminescence panel which are other examples of this invention. 

[Description of Notations in the Main Part] 

10 Pixel 

1 1 FET for Address Selections 

12 FET for Drive 

13 Capacitor 

1 5 Light Emitting Device 



20 Display 

21 A/D Converter 

22 Train Address Counter 

23 Line Address Counter 

24 Frame Memory 

25 Multiplexer 

26 Controller 

27 Line Driver 

28 Train Driver 

30 Luminescence Panel 

3 1 Luminescence Control Driver 

32 Switching Circuit 
33,34,35,36 FET 
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[0026] 

Figs. 9 to 11 show circuit configurations each 
corresponding to one pixel of a light emitting panel 
according to another embodiment of the present invention. 
Each embodiment is different from the foregoing embodiment 
in a point that a switch circuit 32 has a FET 37 connected 
to an organic EL element 15 in series. That is, when the 
FET 37 becomes nonconductive in response to a control signal 
supplied to a gate G of the FET 37, light emission by the 
organic EL element 15 is stopped. 
[0027] 

According to the present invention, the 
aforementioned operation allows control of the light 
emission during an optional light emission period which 
is shorter than the address period in each sub field. Thus, 
it is possible to realize wider gradation display. In the 
foregoing embodiments, the respective numeric values are 
merely examples and, therefore, may be changed 
appropriately. In addition, the various switching 
circuits and the like may be appropriately used in 
combination . 

Figs. 9 to 11 
(1) Address line 



1 



(2) Data line 

(3) EL element 

(4) Common electrode 

(5) Control signal 

(6) One pixel 
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0. FET12(i^-^>'>-i^^l3icSa3n/t^?5(cj: 

ET 1 2<oy-VGt^J-:^S(DfiH^\ty- VKti^m 

[0004] T^x-^y-^hu ^xiggftiCcfc: o^TfesriS) 

«JiS3n, ^^iiiS{CD*«EL«^l 575«|gB63tl/cii 
3 FETI 2<oy- hGCC3&^;&»-5mBE«:li«i^pg-r'SC<b 



[0 00 5 ] 
[000 7] 

[000 8] :^§m<Dm<0^mt ox. ±iE^W±^ AO 

$m. ^^'7t^^^<Daitf(fCji;oxm9m^(D^^<D 
^^m<Di&<D'^mt Lx. jiie;^ -r ^isiggiiigsi^:?. 

[0 00 9] 4^§^BM(DmAf:^^m tux. ±MEP^-(v^ 

mmtm^m&^m^i^mm^nxK^^, ^-^^ 
om<rmw^t ox. ±iex ^ V ^^mt¥^^m^^cm.n 

^WA^tlXis^h, 50 
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[00 10] 

mm^cmmuiiwcum-^<omm^\nuxK^^^ m2 

ti. ^mn(Dm 1 <D^iSfi?!lr $) 2> T ^ 7^ Y hif ^ 

M^7t^^-;toU;S:ffll^/c^aEL*ij^^g2 0<Dfl!«*ft« 

mmc7rsOXK^i>^ 

[0 0 1 1 ] ig2(C:tel^r, Ti'Utf/7'i>^)V (A/ 

D) ^jft^2 ui. rta^mmm^x:t}^^i'fx^i^ 
^;J0-M^u-A^^';2 4tciete$ti'5o wti 

ELSiFjia2 OrtCDSSi5(DSiJia)^nc-ra^*lJ®SB 
T. rj^hp-^il^-r^) 2 6«. tlSttSlfeiK^IW 

i^2 3^ffluTS(jffli-r-5c<btcj:0, ffia (ccrtis 

[0012] S/c. =3> hD-^2 '7)\,9'V'\y{^ 

(omnm^n k ^ >r ^< 2 e ;&iwr st^- 5? ^ ^ ^[siKtc 
mo^nr"- 1 tf mr^3t/^•^ ;u 3 0 cc«ii«-r -5 

i^tfc. ?f K5-<>''<2 7CCJ:or?*lCr'Sif3&«*-r4iii 

^SiJiaiK^>f^'C3 i%»Jfflibr, *i^r^:7 -/ -ju K« 

-/ -iU b'ftX^<0'^ti^ti<om'f-^^WUxnrj:t>ti^ 
(ccxitamiUtDti^) o |^3fe>'^•:^;^3 OCO^iS^ 

[0 0 1 3 ] ^:c:tcJ. H3tC^-rJ:^CC. 2^||JfeWCC*jC^ 

x\t. ±^EAt}^m^M^«.^^'}^ i :7 u- A»5ra;fe8<i 

^c5t:f^jaS(Dtg*tJ:fc*i-eti^ni/2. 1/4. 
8. 1/1 6. 1/32. 1/64. 1/256 ("TJ^JC 

CDjli^Wffl^-ti'kliO 2 5 6iiOcD»KfglS«in itrj: 
t>^. 1f:/:7^-;uK2''|igl@;ffiCcS-:Jl^/c:^rffitcj:4 



5 

[00 14] h^mELmn'^mmt. c<d 

iiL<D§i-ytm^.^-^mmmn'^cc^ ^ rif ^ c i /?^-c^ -s, 

hGiofHtc, %um¥ETi2(Dmm^nmLxmwi 

%mm^^cmcxx ^ v^-^^^^t^z-ocdf ets 
3. 34^worc^^. ^-r •^'^[plgss 2tc^dCir. f 

ET33tiFETl 1 (DV-^f.SRC^^^J'^zy^ 1 3<D 
lgM.«=^.<bF ET 1 2(D<>'- hG<tC[>r^tcS;^$n, FE 
T3 4l^F ET 1 2<Dy- hG<i:tJ^^>K (GND) M 
(tCmm^tlXl>^. U^X. FET3 3;)i*ilb. FE 
T3 4;!)i^^zi3i<!:>;f-:»/c<!:^, X >f ^[pJUS 3 2 
EL^^l 5^^i±bes?)^ (ON) #63^SlJfflJ^tfC^ 

^<om<Dm^(tcmmELm^i 5co^3K*ff±#Li?)5 

(OFF) ^TfeSUW^ff 

[00 15]«TtC. 3>hP-5 2 6*i. :7U-Ay 

«fi#f'-:»^:7U-A>^«; 2 4CcS#iZitfo ycCC, 
=i>hD-^2 6«. ■7;U5^7*Ui?i;-2 5(C*|0^l1f 
:/:7^-;l.K (SF 1) cD7^-^;S:tii;^-r^gcDJg^* 

2 3 {c*f b r m 1 tf s M<Dm^^mrt , 

J'JT KU:^;<7'J?>4?2 2tcS*Lrllim}§Sr^i'CD 

[00 1 6] cntCci:«9. Jg^Sti/cr Ku;^ (mi 
if. HI ?'J) CO 1 :7 u-A^co7^>^^jUfljJ^iS^,fi#7^-^ 

{c^»3ti, #65lc^^•;^;^3 OOiB^cDT KUy^tc5^jt;*r 

7"Ui>-5^2 5tC^iS$:h^, n>hD>-^2 6«. -^Jl 

(Sr Hf . HI yiJ) (07^- :$?<Oi?/pe>H 1 -f 
!8 O^OJklO fCctorcCDx-^^^SJ^-r-S. 5 
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COO 1 7 ] ^^CC. r3>hD-5 2 6(i, 9IJtKI^>^>57 

•^>^2 2tc*tur^0^ 1 oMff-reig^^fflT^ ^^^cf 

:b^. ?ijr KU'X;^'^>^2 2CCj^LTH2?U^Ji^^ 
SgCDli^^m-r. COCi^ckO, (HI 
tf. H2yii) M^T^iti. 5fe(cai-c/cTKU^ (HI 

CCDcfc^tCOr. 3>hP--^26«. HHf<DS 

1 tf(D^T(DjiJ(Dr-^«r?iJK^ >^'^^'2 8*S;^'rSf'- 
10 5^088(0 

C 0 0 1 8 ] H 1 ?f<3!:):^r<D?»Jf^-d?7!^'7 v ^S^/c 

rfJii:)^. ^iB^CcMiST^r Fu;:^ajWfflFET 1 1 
3lcMfflIK^-Y>''^3 1 ^mrnVXT.^ -j^Mn3 2^Mm 

L/ci#tC. ±iSWtaEL*-7-<0^7feOf#jt^}gm-r-5 

ff^*^7fe*«ffliK^^>''<3 i^«*&*r^o ife7fe*ij{aK7 

-//^'3 1 tiH 1 ?fO±T<OX-r ^0883 2 tC^aE L 

^mt^L. ^mELm^mmyttrj::i>. 

[00 19] =i>h.n-^2 6«, H Uf CD±rcD?ij7^ 
-^ffiyy^^tlfclkoyn^'f'yZftLX. nri^\y>^i7 

> ^ 2 3 ^H 2 tTtcJg^T -5 i'CDlg^^ Hif i fttc . 
?ijr Ku;^;^»i/>^2 2<S:Hl?'JtCjgSr€>g<Djg^* 
30 tar, ±iEL/cHUfcDl«^CDMl'p<!:i5]««:U-C. H2 

»f-r5, H2tf<D:^rcD?ij7^-^<D-7-:.^f*. ±ieu 
fern I no:>m^^mm(fCLxm2n<D&n<DiMm(o^ya 

[0 02 0] r3>hP-^2 6«. C(DJ:^tj:W)i'f^± 
X<0^i7 {-rtjif^^^ HI ^-O^-Hm-^-O) tcMoT 

^xn%^'<^^)V 3 0 CD®^co^:)fe$fJ®:S:ff ^ C <h 
^i-C^-S. :^>ctc. n>hp-.^2 8«. vjU^z/u^^tf 
10 2 5Cc^*LH21f:/:7 -f-;UK<D-r--^^ffi:^-r^g(D 
!g^^^*r^o felT. =J>hP-*^26«. MCM^fc 
HI -^--;UKcZ)lt-^<i:l53S(DI&{^€:3S«9iIU. H 

21^:7'::7^-jUF(07^-:57(c*tj£;0/c mji^Six^. 
[002 1 ] c<DJ:5(CUr. Hl1^::^7^-;l. 

^%m^c^^ii>nmtux. &^yy ^-jih'm(^m& 

^^&^^LX{.^^(DV. T KUX»3ra (T*) J:^)*> 

Mi.^S:M<o^mriiiV'y'y ^ h'(fCMLmo ^x^ 

0 Ct^oimx$>^. rt£t>^^ ^5fef?Jh^l3«:WUJ^ti 
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[0 02 2 ] 05«, mkV-yy -i-Jlh* ( 1 ^k^ 

8) (C^tU. TKU7.Kafy] (T.) J:0 ^3^aC^^7fe»3fH 

OHzr^^-r^iS-^. 1 6 .7 ^ 

(ms) -CA^o CCr. rKU>;»!ra^O. 84ms 
( 1 :7U-A«5fffl<D4 0%x 1/8) . HH^r^-:?^^ 
K ( 1 /2 ) ic^dt:f ^^TfeK^ra^ 1 7 ASSraoT) 1 

/2JLUT<Dffl. mti5msi-5-n-eti^3er-5«^* 

y-y ^ -Ji^.\'(,c:hm>^^mmu^n^tim 1 
-^K'€)#63K«8racDl/2\ 1/2'. 1/2'. • • 
l/2'-C*'2»2. 5ms. I. 25ms. 0. 6 
2 5ms, • • 0. 0 3 9 m s ii^-S. fifor, C 
<7)i«^. Il41f :/:7 H -jV \'iUm(D'^'::^y ^ -Jl^ K (m 
4-®81f:/:7 ^-ju K) (C:fdt:f -E>^7feWratiT K u;^ 
Wfffl(T^ = 0. 8 4ins) J:K)i>mi^^i!)K ^V-yy ^ 

30^ en 8 1f >^:7 ^ - ;H- rcD^inSiJ Wi#*7 L /cB#^ 
-CI :7U-A©a7j^;&i^Tr4. =i>hn-^ 
2 6«. :7 u-A^^y 2 4(ciete$*i'2»7^-^^y^:cD 

[oo24]Ei7{i, 4^^m(Dm2(DmMmr^$>^r^ 

FET3b(Db'iy^>D{tFET I l(Dy-:^SR 

1 3<D«iK.*,ccSll«3n. y-;^s«^5 

S 0® fi-^tC i; T F E T 3 5 T&^aSil L /c i # W« E L 
[ 0 0 2 5 ] gl 8 3 CD^S^ir A €>^3fe 
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853 2/^^=^f>'^•i^^? 1 3<hFET 1 2 0y- hGicDfffl 

icmmcmm^tifcF et3 6?:wuTCiS.«s-c*4. 

T?^j::b^. FET36<DKU-Y>D{iFET 1 lOV- 

{*FET 1 2<Dy- hGtcsjK^nri^^^o se-DT. y 

- h G CC et|g ^ n ^ *raft-^tC Jj;; D r F E T 3 6 75^^f « 

[ 0 0 2 6 ] a 9 J^irC^ b 1 1 {i. ^^SBJCDflkCDIIM^d'C 

I J. :^ ^ ^0583 2 ^^mmE L^^ 1 5 iiS?>J^cJgjK 
$n/cF ET3 7 0X1^-2) .^,rd5)^„ -rtj:t>%. F 
ET37cay-hG(ce4*g5n-5 $lJfflfi-^CCItv C r F E 
T3 7;0«*«il<!:^Co/c«t#CCW«EL^^l 5(D«3l£ 

[0 0 2 7 ] ±ieb/cJ:^»cc, ;$#feB«ccj:n«. ±35 0 
[002 8] 

30 mmommumm'i 

[03] f^5^3f;L'Sti»tft#<Dl ^ U-A»3Pa, 1f>^:7^ 
[04] *#fe?acD^l <DllJS04r^-2>ri^f--<:/vh 

[05] 3> h p-^;!>5-tf ^ K»{cSl^f■r5a 
[0 8] n^ha-'^*^, r FUy^JWMiO fcSti«36 

[07] ^mR<on^<o'msm-c^:hr^7'A':r'7Y^) 

D [0 8] *^DJ<^^3(D||^le^'C*^^>'^•;^;^cDl^ii 



(6) I^Dfl 2 0 0 1 - 4 2 8 2 2 
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